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MODULAR BEARING CAGE WITH INTEGRATED 
LUBRICATION PUMP 

[1] This application claims priority to United States Provisional Application Serial 

Number 60/432,342 filed December 10, 2002. 



BACKGROUND OF THE INVENTION 

[2] This invention generally relates to bearing cage assembly for an axle housing, 

and specifically to a bearing cage assembly including an oil pump for pumping oil from 
an oil sump to a driveline component. 

[3] Typically, an axle and input shaft for an axle assembly are supported by a 

bearing cage assembly mounted within a cover of a gear and axle housing. The bearing 
cage supports one end of the input shaft. The input shaft drives intermediate shafts that 
in turn drive the axles supported within the gear and axle housing. 

[4] The gear and axle housing contains lubricant that partially covers the working 

gears of the driveline components. Lubricant is sprayed about the interior of the gear 
and axle housing to lubricate those portions of the driveline that are not submerged 
within lubricant. Typically, covering and partially spraying lubricant within the gear 
and axle housing is sufficient for most applications. However, in extreme heavy-duty 
applications, where loads and speeds are greater than typical conditions, additional 
directed lubrication is beneficial for driveline components. 

[5] Prior art heavy duty gear and axle housings include oil pumps disposed within 

the gear and axle housing to direct lubricant to driveline components. Oil pumps within 
the gear and axle housing require specially designed housings and driveline components 
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to accommodate and drive the oil pump. Such directly lubricated axle assemblies are 
typically prohibitively expensive and difficult to manufacture. Further, the need for 
specially configured housings and gear assemblies prevent usage of common 
components and adaptation to existing axle housings. 
[6] Accordingly, it is desirable to develop an oil pump for improving lubrication of 

driveling components installable without substantial modification to gear and axle 
assemblies. 

SUMMARY OF THE INVENTION 

[7] The present invention is a pump housing assembly including a bearing cage 

assembly for supporting an input axle and a pump for communicating pressurized 
lubricant from a sump to specific driveline components. 

[8] The pump housing assembly is installed to a gear housing. The gear housing 

includes a gear assembly for driving axles supported within an axle housing. An input 
shaft is supported on a first end by the bearing cage within the pump housing assembly. 
The pump housing includes an inlet that communicates with oil contained within a 
sump of the gear housing. The pump housing includes an attachment boss for an oil 
filter. A rotor pump is driven by rotation of the input shaft. The rotor pump pumps oil 
from the sump into passages defined within the input shaft. The passage within the 
input shaft communicates lubricant with the desired driveline components at a desired 
pressure. The rotor pump includes a reversing ring that maintains flow of lubricant from 
the sump to the driveline components, regardless of the direction of rotation of the input 
shaft. 
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[9] Accordingly, the pump housing assembly of this invention provides lubrication 

to driveline components without substantial modification to gear and axle assemblies. 



BRIEF DESCRIPTION OF THE DRAWINGS 

[10] The various features and advantages of this invention will become apparent to 

those skilled in the art from the following detailed description of the currently preferred 
embodiment. The drawings that accompany the detailed description can be briefly 
described as follows: 

[11] Figure 1 is a perspective view of an axle assembly including a pump housing 

assembly according to this invention; 
[12] Figure 2 is perspective view of a back side of the pump housing assembly; 

[13] Figure 3 is a perspective view of a front side of the pump housing assembly; 

[14] Figure 4 is a plan view of the gear pump assembly; 

[15] Figure 5 is an exploded view of the gear pump assembly; 

[16] Figure 6 is a cross-sectional view of the gear housing including driveline 

components and the pump housing assembly; 
[17] Figure 7 is a front view of the bearing cage pump assembly; and 

[18] Figure 8 is a view illustrating the components of a kit for installation into 

existing axle assemblies. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

[19] Referring to Figure 1, an axle assembly 10 for a motor vehicle includes an axle 

housing 12 for supporting rotation of driven axles. A gear housing 14 is attached to the 
axle housing 12 and supports driveline components. An input shaft 18 is supported on a 
first end by a bearing cage supported by a pump housing 16. The input shaft 18 includes 
a yoke portion 20 for attachment to a driveshaft as is known to a worker skilled in the 
art. 

[20] Referring to Figures 2 and 3, the pump housing 16 includes a bearing cage 

assembly 30 for supporting the input shaft 18 for rotation. The pump housing 16 of this 
invention includes an elongated section 60 extending to cover an opening within the 
gear housing 14. The elongated section 60 includes an inlet 22 that communicates with 
oil contained within the bottom portion of the gear housing 14. The pump housing 16 
includes an attachment boss 24 for an oil filter 25 (Figure 7). Preferably a rotor pump 
assembly 32 (Figure 4) is disposed within the pump housing 16. 

[21] Referring to Figure 4, the rotor pump assembly 32 includes an inner gear 36 and 

an outer gear 34. Each of the gears 36, 34 are disposed within a reversing ring 35. The 
inner gear 36 is mounted to the input shaft 18. The outer gear 34 is mounted in a non- 
concentric manner relative to the inner gear 36. The teeth of the inner and outer gears 
mesh to create progressively reduced volumes that pull oil from the sump through the 
inlet 22. The reversing ring 35 engages when the input shaft 18 is driven in a reverse 
direction to allow for the continued pumping of oil. The reversing ring 35 reverses the 
position of an inlet and outlet to maintain the direction of oil flow regardless of the 
direction or rotor pump rotation. The specific operation of the gear pump assembly 32 
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is as known to a worker skilled in the art and other configurations of oil pumps are also 
within the contemplation of this invention. 

[22] Referring to Figure 5 an exploded view of the gear pump assembly 32 and the 

pump housing 16 is shown. The gear pump assembly 32 is secured within a cavity of 
the pump housing 16 by cover 26. The pump housing 16 is integrated into the bearing 
cage 30 that supports rotation of the input shaft 18. 

[23] Referring to Figure 6, the gear case housing 14 is shown in cross-section and 

includes the input shaft 18 with a first gear 48 driving a second gear 50 disposed on a 
pinion shaft 52. The input shaft 18 is supported by the bearing cage assembly 30. The 
bearing cage assembly 30 is supported within the pump housing 16. The elongated 
portion 60 includes an inlet passage 40. The inlet passage 40 extends downward to the 
inlet 22. The inlet 22 is in communication with a sump 38 of the gear housing 14 such 
that the inlet 22 is below the oil level within the sump 38. 

[24] Oil is pulled upward through the inlet 22 and inlet passage 40 by the rotor pump 

assembly 32. From the rotor pump assembly 32, oil is transmitted through passage 54 to 
the oil filter 25. A relief valve 62 (Schematically shown in Figure 7) within the passage 
54 controls the pressure of oil transmitted to the oil filter 25. The relief valve 62 
prevents pressure from rising over a specified maximum pressure. Excess oil is directed 
back into the sump 38. 

[25] Oil flows through the oil filter 25 and back through exit passage 56 into an 

annular passage 42 surrounding the input shaft 18 (Figure 7). The input shaft 18 
includes an inlet passage 58 in communication with the annular passage 42. Oil within 
the inlet passage 58 flows through the bore passages 44 along the axis of the input shaft 
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18. Several outlet passages 46 extend from the bore passage 44 to distribute oil to 
various heavy wear areas of the driveline. 

[26] Referring to Figure 8, a kit 70 is shown including the input shaft 18 and the 

pump housing 16. Existing axle assemblies can be retrofitted with the oil pump housing 
16 of this invention to improve durability and performance. Retrofitting a currently 
operating axle simply requires replacing the axle assembly's cover and input shaft with 
the pump housing 16 and input shaft 18 supplied in the kit 70. The pump housing 16 of 
this invention includes the rotor pump assembly 32 that is driven by the input shaft 18. 
The input shaft 18 includes passages 44 and 46 for transmitting lubricant to desired 
areas within the axle housing. 

[27] The specific configuration of the pump housing assembly 16 and input shaft 18 

are application specific, and a worker skilled in the art with the benefit of this disclosure 
would understand modifications necessary for adaptation to specific axle configurations. 
Because the rotor pump assembly 32 is mounted within the pump housing 16, no 
modification to the existing housing is necessary. Further, only replacement of the 
input shaft 18 is required to provide passages to direct lubricant to desired areas of the 
gear assembly. 

[28] The foregoing description is exemplary and not just a material specification. 

The invention has been described in an illustrative manner, and should be understood 
that the terminology used is intended to be in the nature of words of description rather 
than of limitation. Many modifications and variations of the present invention are 
possible in light of the above teachings. The preferred embodiments of this invention 
have been disclosed, however, one of ordinary skill in the art would recognize that 
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certain modifications are within the scope of this invention. It is understood that within 
the scope of the appended claims, the invention may be practiced otherwise than as 
specifically described. For that reason the following claims should be studied to 
determine the true scope and content of this invention. 
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